Oversulfated chondroitin sulfate plays critical roles in the neuronal migration in the cerebral cortex.
Chondroitin sulfate (CS) proteoglycans bind with various proteins through CS chains in a CS structure-dependent manner, in which oversulfated structures, such as iB (IdoA(2-O-sulfate)alpha1-3GalNAc(4-O-sulfate)), D (GlcA(2-O-sulfate)beta1-3GalNAc(6-O-sulfate)), and E (GlcAbeta1-3GalNAc(4,6-O-disulfate)) units constitute the critical functional module. In this study, we examined the expression and function of three CS sulfotransferases in the developing neocortex: uronyl 2-O-sulfotransferase (UST), N-acetylgalactosamine 4-sulfate 6-O-sulfotransferase (4,6-ST) and dermatan 4-O-sulfotransferase-1 (D4-ST), which are responsible for the synthesis of oversulfated structures. The CS chains of the neocortex of mouse embryos contained significant amounts of D and E units that are generated by UST and 4,6-ST, respectively. UST and 4,6-ST mRNAs were expressed in the ventricular and subventricular zones, and their expression increased during late embryonic development. In utero electroporation experiments indicated that knockdown of UST and 4,6-ST resulted in the disturbed migration of cortical neurons. The neurons electroporated with the short hairpin RNA constructs of UST and 4,6-ST accumulated in the lower intermediate zone and in the subventricular zone, showing a multipolar morphology. The cDNA constructs of UST and 4,6-ST rescued the defects caused by the RNA interference, and the neurons were able to migrate radially. On the other hand, knockdown of D4-ST, which is involved in the biosynthesis of the iB unit, caused no migratory defects. These results revealed that specific oversulfated structures in CS chains play critical roles in the migration of neuronal precursors during cortical development.